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Definition 1 $n$ ( , .
$\forall_{7\gamma\iota,n}I_{m+n}’\geq I_{m}^{r}+1_{n}’$ .
.
Proposition 1 $\frac{)_{t1}’}{n}$ ?7 .
$\lim_{narrow\infty_{n}}^{\underline{Y}_{\Delta}}=\sup$ .
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Proof. $l72,$ $l\gamma(?l\geq n)$ .
$\frac{1_{m+n}^{r}}{77l+n}\geq\frac{1_{rn}}{7n}$ .





, $\uparrow\tau c\sim I_{n}^{r}$ $7l$
.
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$Pr(X_{n}=k)$ $=$ $(\begin{array}{l}7lk\end{array})p^{k}q^{n-k}$ , $k=0.1,$ $\cdots,$ $n$ (6)
$Pr(X_{n}=n+1)$ $=$ $0$
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,$Pr(X_{n}+1=k)$ $=$ $(\begin{array}{ll} \prime\prime lk -1\end{array})p^{\text{ }-1}q^{n-k+1}$ , $k=1,$ $\cdots,$ $/\iota+1$ (7)
$Pr(X_{n}+1=0)$ $=$ $0$
, (5),(6),(7) ,
$Pr(X_{n+1}=k)=(\begin{array}{l}7l+1k\end{array})p^{k}q^{n+1-k}$ , $k=0,1,$ $\cdots,$ $n+1$
.




$+pD(P_{1_{11}^{-}d+1}||P_{\backslash }\prime n+1)+qD(P_{\lambda_{n}’}||P_{\lambda_{\iota+1}}\cdot,)$ (8)
Proof. (8) .
$H(P_{\lambda_{n+1}’}\lrcorner)$ $=- \sum_{i=0}^{n+1}(\begin{array}{ll}n +1 i\end{array})p^{i}q^{n+i-i} \log(\begin{array}{ll}n +1 i\end{array})p^{i}q^{n+i-i}$
$H(P_{\lambda_{n}’+1})$ $=$ $- \sum_{i=1}^{n+1}(\begin{array}{l}7li-1\end{array})p^{i-1}q^{n-i+1}\log(\begin{array}{l}ni-l\end{array})p^{i-1}q^{n-i+i}$
$H(P_{X_{n}’})$ $=$ $- \sum_{i=0}^{n}(\begin{array}{l}ni\end{array})p^{i}q^{n-i}\log(\begin{array}{l}ni\end{array})p^{i}q^{r\iota-i}$
$D(P_{\lambda_{1}’+1}||P,\cdot,)$ $=$ $\sum_{i=1}^{n+1}(\begin{array}{l}\uparrow 2i-l\end{array})p^{i-1}q^{n-i+1}\log\frac{(_{i-1}n)p^{i-1}q^{n-i+1}}{(^{n+1}i)p^{i}q^{n+1-i}}$
$=$ $\sum_{i=1}^{n+1}(\begin{array}{l}7li-1\end{array})p^{i-1}q^{n-i+1}\log\frac{i}{p(/\iota+1)}$










$+q( \sum_{i=0}^{n}(\begin{array}{l}\iota i\end{array})p^{i}q^{n-i}\log\frac{n+1-i}{q(n.+1)(\begin{array}{l}\prime\prime i\end{array})p^{\dot{f}}q^{n-i}})$
$=$ $p( \sum_{i=1}^{n+1}(\begin{array}{l}ni-1\end{array})p^{i-1}q^{n-i+1}\log\frac{i(i-1)(\uparrow\iota-i+1)}{(n+1)1\varphi^{i}q^{n-i+1}})$
$+q( \sum_{i=0}^{n}(\begin{array}{l}7l?\end{array})p^{i}q^{n-i}\log\frac{(\iota+1-i)i!(n-i)!}{(n+1)71!p^{i}q^{n-i+1}})$
$=$ $(p \sum_{i=1}^{n+1}(\begin{array}{ll} 77j -l\end{array})p^{i-1}q^{n-i+1}+q \sum_{i=0}^{n}(\begin{array}{l}ni\end{array})p^{i}q^{n-i})\log\frac{1}{(\begin{array}{l}n+1f\end{array})p^{i}q^{n+1-i}}$
$=$ $-(q (\begin{array}{l}710\end{array})q^{n}+\sum_{i=1}^{n}\{$ $(\begin{array}{l}\uparrow 7i-1\end{array})+(\begin{array}{l}|\iota i\end{array})\}p^{\dot{t}}q^{n-i+1}+p(\begin{array}{l}n\uparrow 1\end{array})p^{71})$
$\cross\log(\begin{array}{ll}n +l i\end{array})I^{3^{i}}q^{n+1-i}$
$=$ $- \sum_{i=0}^{t?+1}(\begin{array}{ll}n +l i\end{array})p^{i}q^{n+1-i} \log(\begin{array}{ll}|\iota +1 i\end{array})p^{i}q^{n+i-i}$
$=$ $H(P_{\backslash d^{\backslash )}}’,\}+1$
(8) .
Corollary 1 (Jensen-Shannon divergence)
$\mathcal{J}S\mathcal{D}(P.Q)\equiv\frac{1}{2}D(P||\frac{P+Q}{2})+\frac{1}{2}D(Q||\frac{P+Q}{2})$ (9)
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$p=$ , $H(P_{1_{t}’}\sim’)=H(P_{\lambda_{7\mathfrak{l}}’+1})$ (8) (9)
$H(P_{\lambda_{n+1}})=H(P\vee x_{n}^{r})+\mathcal{J}S\mathcal{D}(P_{1_{\gamma}^{-}}1’ P_{X_{n}+1}\sim\cdot)$




$\mathcal{J}S\mathcal{D}(P_{J}\backslash n’ P_{\lambda_{\eta}’+1}))\geq\frac{1}{2}\log\frac{\uparrow 7+1}{n}$ (10)
Lemma 2 $P,$ $Q$ $\alpha_{-}\partial\geq 0(\alpha+,B=1)\ovalbox{\tt\small REJECT}$ , Jensen Shaniion
divergence .
$C(P, Q)$ $\equiv$ $\alpha D(P\Vert\alpha P+\beta Q)+\mathcal{B}D(Q\Vert\alpha P+\beta Q)$
$=$ $\sum_{\nu=1}^{\infty}\frac{1}{2\nu(2\nu-1)}\triangle_{\nu}(P, Q)-\log 2-\alpha\log\alpha-\beta\log\beta$ ,
$\triangle_{\nu}(P, Q)=\sum_{i=1}^{n}\frac{|p_{i}-q_{i}|^{2_{J}\text{ }}}{(p_{i}+q_{i})^{2l\text{ }-1}}$ .
$\alpha=\beta=\frac{1}{2}$
$C(P, Q)= \sum_{\nu=1}^{\infty}\frac{1}{2\iota \text{ }(2\prime \text{ }-1)}\triangle_{\nu}(P, Q)$ .
Proof. .
$\uparrow n_{i}$ $=$ $\alpha q_{i}+_{l}l’ip_{i}$
$\epsilon_{i}$ $=$ $|\mathfrak{a}q_{i}-\beta p_{i}|$
$k_{i}$ $=$ $\frac{m_{i}}{\epsilon_{i}}=\frac{a\cdot q_{i}+\mathcal{B}p_{i}}{|-l}$
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$i$ .
$1j 3p\log\frac{p}{\uparrow 1\iota}+c\supset q\log\frac{q}{\gamma n}$ (11)
$=$ $\beta p\log\frac{\beta p}{(\mathfrak{a}q+^{\wedge}\llcorner ip)\beta}+c\iota q\log\frac{cq}{(oq+_{l}l3p)\alpha}$
$=$ $(jp$ $\log\frac{\partial_{I^{J}}}{aq+\iota^{l}3p}+(3p\log\frac{1}{d^{(}}+oq\log\frac{\mathfrak{a}q}{oq+\partial p}+oq\log\frac{1}{\alpha}$
$=$ $inax\{\mathcal{B}p.\alpha q\}\log\frac{\max\{3p,’ c\iota q\}}{oq+(9p}+\min\{\beta p, \mathfrak{a}q\}\log\frac{\min\{l3p,.\alpha q\}}{aq+\prime 3p}$
$-\iota^{\prime 3p\log\beta-\alpha q\log c\iota}$
$=$ $\frac{m+\epsilon}{2}\log\frac{1/2(m+\hat{c})}{\uparrow n}+\frac{m-\epsilon}{2}\log\frac{1/2(m\llcorner-)}{m}$ (12)
$-\beta p\log t3-oq\log\alpha$





$3p$ log.i3 –a $q\log\alpha$ (13)
$C(P, Q)$ $=$ $\sum_{i=0}^{n+1}\beta p_{i}\log\frac{p_{i}}{m_{i}}+\sum_{i=0}^{n+1}\alpha q_{i}\log\frac{q_{i}}{m_{i}}$
$=$ $\sum_{i=0}^{7?+1}\frac{-\wedge i}{2}\{k_{i}\log(1-\frac{1}{k_{i}^{2}})+\log(1+\frac{1}{k_{i}})-\log(1-\frac{1}{k_{i}})-(2\log 2)k_{i}\}$
(13)
$C(P, Q)$ $=$ $- \prime 3\log\angle 3\sum_{i=0}^{n+1}p_{i}-\alpha\log o\sum_{i=0}^{l+1}q_{i}$
$=$ $\sum_{i=0}^{n+1}\frac{\hat{c}i}{2}(\sum_{\nu=1}^{\infty}\frac{1}{\nu(2\nu-1)}k_{i}^{-(2\nu-1)}-(2\log 2)k_{i})-\beta\log\beta-\alpha\log\alpha$
$|k_{i}|<1$ $\log(1+x)$ .
$C(P, Q)$ $=$ $\sum_{i=0}^{n+1}-\vee i\wedge\sum_{\nu=1}^{\infty}\frac{1}{2\nu(2t\text{ }-1)}k_{i}^{-(2\nu-1)}-\log 2\sum_{i=0}^{n+1}\llcorner\wedge k_{i}-3\log\beta-\alpha\log\alpha$
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$=$ $\sum_{i=0}^{n+1}\in i\sum_{\nu=1}^{\infty}\frac{1}{2_{l\text{ }}(2\nu-1)}k_{\dot{7}}^{-(21\text{ }-1)}-\log 2_{1}-l^{(}3\log_{l}\theta-c\iota\log\alpha$
$\sum_{i=0^{-i}}^{n+1_{-}}\llcorner k_{i}=\sum_{i=0}^{7l+1_{?\prime 1- i}}=1$ .
$C(P, Q)$ $=$ $\sum_{\nu=1}^{\infty}\frac{1}{2_{J\text{ }}(2\nu-1)}\sum_{i=0}^{n+1}\epsilon_{i}k_{i}^{-(2\nu-1)}-\log 2-\beta\log\beta-\alpha\log\alpha$
$=$ $\sum_{\nu=1}^{\infty}\frac{1}{2\iota \text{ }(2\nu-1)}\triangle_{\nu}(P, Q)-\log 2-\beta\log\beta-\alpha\log\alpha$
$\triangle_{\nu}(P, Q)=\sum_{i=0}^{n+1}\tau h_{i}^{-(2_{J}\text{ }-1)}=\sum_{i=0}^{n+1}\frac{\llcorner-\wedge 2\nu i}{l\prime l_{i}^{2_{J}\text{ }-1}}=\sum_{i=0}^{n+1}\frac{|\alpha q_{i^{-l}},9p_{i}|^{2\nu}}{(\alpha q_{i}+,\mathcal{B}p_{i})^{2\nu-1}}$
. $\square$
Lemma 2 $P=P_{f}\iota_{n},$ $Q=P_{\backslash +1}’\eta’\alpha=q,$ $\beta=p$
.
Lemma 3 $P-\cdot\backslash _{\iota}’$, $P_{X_{\tau-}’+1}$ Jensen Shannon divergence
,
$c(\prime n’\neq.$ $=$ $\sum_{J\text{ }=1}^{\infty}\frac{12^{2\nu-1}}{\nu(2\nu-1)(n+1)^{2\nu}}\sum_{i=0}^{n+1}(i-\frac{n+1}{2})^{2\nu}((1Pi+qp_{i})$
$-\log 2-p\log p-q\log q$
$p=q= \frac{1}{2}$ $m_{2\nu}(B( \uparrow\iota+1, \frac{1}{2}))$ $B(n+1, \frac{1}{2})$ $2\nu$
(central moment) .
$c(P_{d} \backslash n\backslash n+1)=\sum_{J\text{ }=1}^{\infty}\frac{12^{2\nu-1}}{\nu(2_{l\text{ }}-1)(1z+1)^{2\nu}}rn_{2\nu}(B(n+1,$ $\frac{1}{2}))$
Proof. .







$\triangle_{\nu}(P, Q)$ $=$ $\sum_{j=0}^{n+1}(\frac{i-n-1}{71+1})^{2\nu}(pq_{i}+qp_{i})$




$\prime l$ $\frac{1_{n}}{n}$ (10) .
Theorem 1 $p=q= \frac{1}{2}$ $X_{n}$ Entropy Power
.
$\forall_{l?x.n\geq}1$ . $c^{2H(X_{t’ 1})},+e^{2H(.\lambda_{n})}\leq c^{2H(X,+X,)}\lrcorner=e^{2H(X_{1+’\}})})1$”.
Proof. .
$\sum_{\nu=1}^{3}\frac{1\underline{7}^{2\nu-1}}{l\text{ }(\underline{)}_{l\text{ }-1)(??+1)^{\underline{y}_{J\text{ }}}}}\uparrow?1_{2\nu}(B(\iota+1,\underline{\frac{1}{)}}))\geq\frac{1}{2}\log(1+\frac{1}{l1})$ (14)
$\eta_{2\nu}(B(n+1. \frac{1}{2}))$ $\nu=1,2,3$
.
$\prime\prime 72=\frac{1\tau+1}{4},17?_{4}=\frac{(|\iota+1)(3\uparrow|+1)}{1C},$ $) \iota_{6}=\frac{(n+1)(1\overline{:0}71^{2}+1)}{64}$ .
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(14) (14) . $\square$
$p\neq\underline{\frac{1}{9}}$ , $\backslash _{A}Iath(-)iiiatica$ , .
$\triangle_{n}=\frac{c^{2I\neq(\backslash )}J\vee n_{T}1}{1?+1}-\frac{c^{2If(X_{1})}\wedge}{r\iota}$ (15)
Figure 1: $\triangle_{n}$ $(n=1,2,3,4,5)$
Figure 2: $A_{1}l$’ $(n=2,3,4,5,9,15)$
Conjecture .
Conjecture $1\uparrow\gamma 7,$ $\iota\geq 2$ $\frac{1}{4}\leq p\leq\frac{3}{4}$ , $X_{n}$
Entropy Power .
$\forall_{\uparrow 1?,\iota\geq 2}$ . $e^{2H(X_{l1})}+e^{2H(X_{1})}\leq c^{2H}(=c^{\lrcorner}\wedge i$
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Conje $(tur\epsilon^{1}$ , ,
.
$\sum_{\nu=1}^{\infty}\frac{1}{2_{l\text{ }}(2\nu-1)}(\frac{2}{n+1})^{2\nu}\sum_{i=0}^{r\iota+1}(i-\frac{?\gamma+1}{2})^{2\nu}(pq_{i}+qp_{i})$
$-\log 2-p\log p-q\log q$
$\geq$ $\frac{1}{2}\log(\begin{array}{l}l+^{\underline{l}}??\end{array})$
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